Electron paramagnetic resonance identification of a highly reactive thiol group in the proximity of the catalytic site of human placenta glutathione transferase.
The reaction of the glutathione transferase from human placenta with a maleimide spin label derivative has been followed by EPR. Incubation of the enzyme at pH 7.0 with 50-fold molar excess of the spin label reagent gives rise to an immobilized nitroxyl EPR spectrum indicative of two reacting thiol groups per dimer of enzyme as evaluated by double integration of the EPR spectrum; the activity is lost in parallel. The same type of spectrum can be obtained simply by adding 2 eq of the spin label reagent to the enzyme. The binding is completed after less than 1 min at pH 8.0; it requires 2 min at pH 7.0 and more than 10 min at pH 6.0. These data indicate that the maleimide derivative reacts, in each subunit, with a thiol group which plays a crucial role for the maintenance of the catalytic activity and is characterized by a low pK. Inactivation of the enzyme at pH 7.0 in the presence of 2 eq of spin label reagent per mol of enzyme requires 15 min, suggesting the occurrence of a structural rearrangement after the binding of the thiol blocking agent. The same binding in the presence of S-methylglutathione or protoporphyrin IX shows a decreased reaction rate with respect to the reaction in the absence of inhibitors, indicating that the thiols are in proximity of both the glutathione and the porphyrin binding sites. For this latter case, this is unambiguously demonstrated by the titration of spin-labeled enzyme with hemin, which produces a decrease of the EPR signal amplitude from which an interspin distance of about 10 A can be evaluated.